New Electrical Diapason by Hopkins, G.-E.-O. M.
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. XXXIX.-No. 15.J 
[NEW SERIES.] NEW YORK, OCTOBER 12, 1878. 
NEW ELECTRICAL DIAPASON, produce fractions of II. tone to illustrate the phenomena of 
BY GEO. M. HOPKINS. consonance and dissonance. To each tongue I attached a 
The graphic method of studying vibratory motions is 
deeply interesting, especially in these days of telephones Fter.Z. and phonographs, when the properties of sound are being j more thoroughly investigated than ever before. Several 
methods have been devised to render sonorous vibrations 
apparent. In the novel and beautiful method of M. Lissa­
jous, two tuning forks or diapasons, each carrying a small 
mirror, are arranged so that by their combined movements 
a beam of light is reflected. forming upon a screen beautiful 
symmetrical figures, by which the vibratory motions of two 
sounding bodies may be compared without the aid of the 
ear. 
Sir Charles Wheatstone, many years hgo, contrived a 
small machine for compounding rectangular vibrations;- and 
Professor E. A. Dolbear more recently devised an apparatus 
to be attached to a whirling table. for the purpose of vibra­
ting two mirrors in different planes for projecting Lissajous' 
curves. These curvei! have also been drawn by means of 
pendulums. 
In each of these forms of apparatus some desirable ele­
ment is wanting. The forks lack continuity of action. The 
vibrating mirrors of Professor Dolbear may be operated 
continuously, but no sound accompanies their movements. 
The pendulum, while it produces beautiful figures, has I 
neither the 80und nor continuity of operation. 
With a view to the construction of an instrument that 
would operate continuQusly and produce both sounds and FRON',r ELEVATION OF ELECTRICAL DIAPASON, 
figures, I first arranged two reeds or tongues to be vibrated mirror, and at first used the apparatus after the manner of 
by an electric current. These tongues were made adjust- M. Lissajous' tuning forks. I subsequently combined the 
able as to length, so that their vibrations might be varied to two tongues in one instrument, and connected them both 
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with a single mirror, so that it was actuated by both tongues. 
This instrument is shown in perspective in the large engrav­
ing, and the small cut (Fig. 2) is a front elevation, having 
some of the parts removed to show the construction more 
clearly. 
Two steel tongues, B, are rigidly secured to the frame at 
one end, and are arranged relatively so that their vibratory 
planes are at right angles. Each tongue is clamped by a 
slide placed on rigid ways, and capable of being moved lon­
gitudinally by the screw that extends between the ways. 
The outer ends of the screw are squared to receive the key. 
The free end of each vibratory tongue projects over an elec­
tro-magnet, A, attached to the end of the frame, and has a 
light platinum spring on its upper side, which touches a 
platinum pointed contact screw that is connected with one 
terminal of the magnet wire; the other end of the magnet 
wire is connected with a binding post at the end of the in­
strument. 
There are two binding posts for each vibratory tongue, as 
they must be operated by separate batteries. The electrical 
current passes through the tongues, the contact screws, and 
their supporting brackets, and through the magnets. The 
vibratory tongue acts like the ordinary spring commutator. 
The amplitude of vibration depends on the strength of the 
electrical current, and the rapidity of the vibrations depends 
upon the length of the portion of the tongue that is left free 
to vibrate. 
A 8�andard, D, projects upward from the frame and sup­
ports an adjustable tube, which is parallel with the tongues, 
and has in one end a piece of rubber or cork, into which is 
thrust the point of a stout needle, which also passes through 
r Continued on page 226.] 
